Alterations in ultraspiracle (USP) content and phosphorylation state accompany feedback regulation of ecdysone synthesis in the insect prothoracic gland.
Insect molting and metamorphosis are elicited by a class of ecdysteroids, mainly 20-hydroxyecdysone (20E), the precursor of which is synthesized in the prothoracic gland. 20E acts via the ecdysone receptor (EcR) and its heterodimer partner ultraspiracle (USP). Analysis of the prothoracic gland of Manduca sexta revealed that the developmental expression and phosphorylation of a specific USP form, p47, is positively correlated with ecdysteroidogenesis and that 20E, but not ecdysone, is responsible for initiating the translational expression and phosphorylation of p47. The latter forms a functional complex with EcR and the ligand-complex interaction results in the down regulation of ecdysteroidogenesis and the inhibition of prothoracicotropic hormone (PTTH)-stimulated ecdysteroidogenesis. The composite data suggest that USP plays a key role in modulating PTTH-stimulated ecdysteroid biosynthesis through the selective expression and phosphorylation of the p47 USP isoform.